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Subject: Conference on Aircrew Viability and Performance Monitoring. 

-*■ 1 ! i I I ; 

to: I Life Sciences Research Advisory Group. j 


-iJ A. Background Information: 


1. Over the past 15 years considerable interest and effort has 
periodically been focussed on the problem of determining, : as a functi 
of time and place in the flight path, the precise state of 
an aircrew members consciousness and purposeful responsiveness. 
Although a wide range of; psychophysiologic parameters have been 
studied and many different technics of remote monitoring have 
been attempted, the fact remains that^to date^there is ho 

proven operationally usuable system available. j j 


2. Currently the only reliable (reasonably) means of| 
determining the pilot's state of : functional responsiveness 
is by voice communications with him through the radio link. 

If for any reason voice communications are lost by virtue of 
range, spherics, power failure or 'things happening too fast 
in the cockpit for the pilot to use the radio' then, in the 
event of a fatal accident, the true status of the pilot throughout 
the terminal emergency period may never be known.! It is ai well-known 
fact that a significant per centage of fatal accidents arb listed! 
as 'couse unknown.' As a! corollary to this latter: fact is; the 
rather dubious indirect inference which is drawn to tha factor j 
of 'pilot error' or 'hypoxia' as being the basic causative factor! 
all of which might well constitute a completely erroneous; conclusion. 


3. Newcomers to the; field of physiologic monitoring are frequent 
perplexed as to why, with all of : the work going on in NASA, DOD &i 
NIH R&D groups, we have yet to fly an operationally proven end [ 
reliable system. The simplest reply to such a query is to state that 
no system thus far has bean able;to satisfy all the requirements 
(and constraints imposed) set byisuch factors as; pilot comfort & 
mobility; aircraft electronics & power supply; reliability of 
the indicator(s) provided to tha * monitor at his observation post, j 
It is unfortunately true that with all of the equipment, personnel 
and flying hours available to those of us in the Armed Services, : 
we have yet to justify and mount a prrgam which, over a period i 

of raasoble time, would give us a usable solution to thi3 very : 
important problem. Perhaps, with the newly-injected interest . j 
of the FAA and the Commercial Airlines generated by forthcoming ! 
flight test and operational use of the Supersonic Transport, j 
we may be able to focalize our interests and integrate our l 


resources in a more productive program than we have had in the past. 
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b. in general, the data 
various rigs have been 
noise ratios with all o 
set of factors, namely: 
conductance of the body 
’outside' noise sources 
available and ccncomita 
discrmination 3t the di 


obtained through the use of these I 
of poor quality with poor signal to 
f them suffering from the same * 

excessive imobility and poor ' 

sensors; excessive interference from 
; inadequate transmitting power 
nt poor receptivity and signal 
splay and/or recording station. j 


c. In those experiments from which interpretable data has 
been obtained the principal conclusions reached have been ; 
as follows: ; j ! i ; 

1 i j • 

i - man generally shows a wider variation in j 

physiological systems response (pulse & resp) 
throughout his daily activities than previously, 
held. ! I i ! 

; ! i ■ ! ' 

ii - the anticipation of a difficult or potenti; 
hazardous task, evokes greater response than in \ 
the subsequent: actuali . perf orrnance of it. 

■ i I ! i ; ! 

iii - Training, past experience and a good i 

index of physical fitness significantly reduce j 
the degree of response; 'lessen the total body | 
burden'. j j i' ! • ! 


D. Proposed Work to be Carried But at 
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1. Through his past 4-5 years work in the Cardio-vascular •; 
Laboratbry unit within the FAA GCRI complex which has since been ^ 

disbanded with patial relocation at . . . . 

has ddvelopad a highly skillsd team of scientists and technicians- 
capable of carrying out ! extensive and detailed studies of cardio- 
respiratory function. Equipment and instrumentation provides for 
a wide range of functional studies under both normal and stressful 
situations, with complete facilities for data retrieval and 
correlation. In addition to his own team, he has the privilege 
of calling upon additional experts in specialized biomedical 

fields for guidance from the faculty members of the — I 

Medical Cemter. His program of contiuad research is being • 

partially suppotted by : * 


s.irCzr .*'0. 


2. Subject population Tor use by Dr. \ group in • 

their further experimental studies is largely composed of ; 

flying personnel and air traffic controlers, the majority of whom! 
have been followed by the CC.”I for at least 4 years. Additional 
subjects are readily available from the student body and also j 
as volunteers from the local government organizations. • 


3. Within the above subject papulation group are a number 
of individuals with proven coronary disease who have been quite 
extensively studied on a continuing basis. Displaying a wide 
variety of 'patterns' of cardio-vascular malfunction in the form 
of electro-mechanical and acoustical abnormalities, they provide 


a template of sorts against which can be measured certain patterns 
of early changes in 'normal' individuals whyCmay Prove useful i 


of early changes in 'normal' individuals whyCmay prove useful 
in predicting 'pre-coronary' susceptibility. 


4. Based on a premise that these same early, abnormal responses 
found in both aged pilots and those with coronary disease might be 
indicative of degraded cardio-vascular function in a younger j 

individual with poor, intrinsic stress-response characteristics, j 
it would appear feasible' and potentially valuable to join with j 
this group, in the furtherance of .our own studies. j 


i j i ! : : 

5. In addition, (to the reason given in #4 above) it would 
be equally valuable for i to have immediately available, a 
completely equipped and operating laboratory research facility 
which would allow a quick reacting capability to asses and evaluate 
new technics and procedures for possible .further deve&opement j 
and operatioaal trial. I I j j 1 


